Background: Diabetic foot disease is a foot that exhibits any pathology that results directly from diabetic mellitus or any long-term chronic complication of diabetes mellitus. The aim of the study was to determine the risk factors and indications for amputations in diabetics and to correlate these risks with mortality in our environment. Patients and methods: An audit of consecutive patients who were referred and had amputation as a result of diabetic foot diseases in a tertiary institution in Sokoto, northwest Nigeria over a 2-year period was done. Parameters studied using a predetermined protocol included the bio-data, socioeconomic status, vascular status, Meggit-Wagner grading status, indications for amputation and outcome. Results: There were nineteen amputations done in 19 patients with age range of 45 to 75 years and a mean age of 57.94 ± 8.92. There were more females (68%) than males (32%) giving a M:F ratio of 1:2. Forty-one percent of patients were housewives and 89.5% were of middle socioeconomic status. Seventy-three percent of the patients had no formal education while 31.6% has had diabetes for between 6 and 10 years. All the patients had comorbidity and 78.9% were Wagner's grade V. Ascending cellulitis and sepsis (68.4%) was the commonest indication for amputation. Trans femoral amputation was carried out in 47.4% and 21.1% had reamputation. A mortality rate of 15.8% was recorded and 52.6% defaulted from follow-up. There was no correlation between the risk factors and outcome in these patients (p > 0.05). Conclusions: Amputation was commonly done in the female diabetic housewife with no formal education. Educating these patients, improving their socioeconomic status will help them modify behaviours and identify foot at risk and complications.
Introduction
Diabetic foot disease has been described as a foot that exhibits any pathology that results directly from diabetic mellitus or any long-term chronic complications of diabetes mellitus. The diabetic foot is prone to neuroarthropathy, ulceration, infections (Cellulitis, deep skin and soft tissue infections, acute and chronic Osteomyelitis), and Gangrene. Cellulitis occurs 9 times more frequently in diabetics than non-diabetics. Osteomyelitis of the foot is 12 times more frequent in diabetics than non-diabetics [1] [2] . Hospital-based studies showed that the prevalence of limb ulceration was between 11.7% and 19.1% among individuals with diabetes in Nigeria [3] [4] . It is a major surgical problem in our environment accounting for 7% of amputations in adults [5] . In the early 2000, it was the second commonest indication for amputation in Jos, Nigeria [6] . Diabetes is the leading cause of non-traumatic lower extremity amputations in the United States, with approximately 5% of diabetics developing foot ulcers each year and 1% requiring amputation [7] . Diabetic foot diseases are responsible for more hospitalizations than any other complication of diabetes. In some instances, the development of foot lesions will be the first presentation of diabetics mellitus as patients may be unaware of the presence of the disease [6] [8] . Late presentations, sepsis are hallmark features of the disease in our environment often resulting in mortality [9] [10] . The purpose of this study was to determine the risk factors for amputations in patients with diabetic foot diseases and to correlate these risks with mortality.
Patients and Methods
It was a retrospective audit of consecutive patients who were referred for and had amputation as a result of diabetic foot diseases in Sokoto, northwest Nigeria over a 2 year period from January 2016 to December 2017. Parameters studied using a predetermined protocol included the bio-data, socioeconomic status, 
Results
Nineteen amputations were done in 19 patients with age range of 45 to 75 years Health and a mean age of 57.94 ± 8.92. There were more females (68%) than males (32%) giving a M: F ratio of 1:2. Forty-two percent of patients were housewives and 89.5% were of middle socioeconomic status. Seventy-three percent of the patients had no formal education Table 1 . Most patients 57.9% have had diabetes for between 6 to 15 years Figure 1 . All the patients had comorbidity and 78.9% were Wagner's grade V. Ascending cellulitis and sepsis (68.4%) was the commonest indication for amputation. Trans femoral amputation was carried out in 47.4% Table 2 . The complications showed that deep wound infection was 36.8% and 21.1% had re-amputation Figure 2 . A mortality rate of 15.8% was recorded and 52.6% defaulted from follow-up Figure 3 . There was no correlation between the risk factors and outcome in these patients (p > 0.05).
Discussion
The results of this study showed that the mean age of those that had amputation as a result of diabetic foot diseases was the same for patients with Type 2 diabetes(T2DM). Type 2 diabetes is traditionally referred to as adult-onset diabetes and it accounts for 90% to 95% of cases of diabetes with individuals being able to produce insulin but unable to adequately use it as a result of end organ insulin resistance [11] . A cross-sectional study conducted across eight cities in Pakistan showed a prevalence rate of diabetic foot syndrome in type 2 was 13.9% [12] . In Thailand, about half of patients with type 2 diabetes have an intermediate or high risk of developing foot ulcers [13] . Studies have shown that a considerable proportion of people with T2DM have microvascular complications and/or peripheral arterial disease at the time of, and possibly years before diagnosis [14] . [15]. Persistent hyperglycemia contributes to the development of neuropathy affecting the motor, sensory and autonomic systems. These in addition to poor vision, reduced skin oxygenation, Charcot joint, hammer/claw toes have been found to place patients at higher risk for ulceration [16] [17].
Our study showed that more women came down with serious foot condition necessitating amputation even though the incidence of T2DM is more common Health in males worldwide [18] . Men tend to be diagnosed with T2DM at a lower body mass index than women, but women have a stronger-obesity diabetic risk association and according to a systematic analysis females tend to be more obese than men. In addition, more women are overweight or obese after the age of 45 years, whereas more males are overweight at younger age [19] . There is a strong association between increase of body mass index (BMI) and diabetes risk, despite similar curvilinear associations between increasing BMI and diabetes risk in both sexes [20] . Sex specific difference in complications and co-morbidities of diabetics have been noted to occur more in women than men and these include, physical limitations, cognitive limitations, depression and anxiety [20] [21] . Health Social factors, like low educational level, occupation, and income, can contribute to unhealthy lifestyle behavior and social disparities and thus are related to higher risk of obesity and T2DM particularly in women [22] [23]. Social economic status (SES), assessed by educational level, position, and income, is inversely associated with prevalence of obesity and T2DM in developed countries [24] . A study found an association between low education and income and self-reported diabetes after controlling for obesity and physical activity in women [25] . Meta-analysis through case-control and cohort studies has shown that low SES is an important risk factor for T2DM in both sexes worldwide [26] [27] .
A longitudinal population-based study, looking at childhood SES, assessed from fathers' occupation or education, found it to be a strong predictor of diabetes, especially among women [28] .
Most patients in our study were housewives with no visible means of income and largely dependent on their spouses and children. Some are widows without social support and assessing healthcare and following health advise is a problem amongst them. Late presentation of the disease as seen in our studies makes blood sugar control difficult and precludes chances for limb salvage. Ascending cellulitis and sepsis were the common indications for emergency amputations in our study and this was done in most cases to reduce mortality and morbidity.
Surveillance for foot at risk, screening for neuropathy, surgical debridement, use of hyperbaric oxygen has been found to increase chances of limb salvage but only for early cases [29] . Arterial disease and neuropathy have emerged as the only limb-specific risk factors for amputation and this are prominent features in the disease especially in grade IV and V [30] .
Reasons for trans-femoral amputation in our study were largely due to the extent of the disease as attempt was made to avoid areas of cellulitis. Other reasons were the clinical assessment of perfusion by the ABI and Doppler USS. Acceptance of an above knee amputation in our environment sometimes posses a herculean task. In cases where compromised is reached for a below the knee amputation, the rate of re-amputation was high because of poor healing and increasing morbidity. The reasons for the lowest frequency of amputation in those with diabetes of duration 16 -20 years could be that they had type 1 diabetes mellitus (T1DM) considering the average age in our study. In TIDM, early detection and management will reduce the incidence of complications.
The mortality rate noted in our study was high and the reason was the presence of comorbidity and the progression of the disease. Diabetics control is sometimes difficult in the presence of sepsis.
Conclusion
Amputation was commonly done in the female diabetic housewife with no formal education. Sex/gender though not a modifiable risk factor, educating these patients, improving their socioeconomic status will help them modify behaviours and identify foot at risk and complications.
